
September 25, 2017 

Ex Parte 

Marlene H. Dortch 
Secretary, Federal Communications Commission 
445 12th Street, SW 
Washington, DC  20554 

  Re:  Amendment of Parts 2 and 25 of the Commission’s Rules to Facilitate the Use of Earth 
Stations in Motion Communicating with Geostationary Orbit Space Stations in 
Frequency Bands Allocated to the Fixed Satellite Service; IB Docket No. 17-95 

Dear Ms. Dortch: 

On September 21, 2017, Maureen C. McLaughlin, Vice President of Public Policy for Iridium 
Communications, Inc. (“Iridium”), Brandon Hinton of Harris Corporation, and Shiva Goel and I 
of Harris, Wiltshire & Grannis LLP met with Jose Albuquerque, Chip Fleming, Joseph Hill, and 
Cindy Spiers of the International Bureau.   

We expressed support for the Commission’s proposal to expand the spectrum available for earth 
stations in motion (“ESIMs”), but questioned the wisdom of including the 29.25-29.3 GHz band 
among the new spectrum identified for ESIMs in the NPRM.1 

Unlike other potential ESIM spectrum, the 29.25-29.3 GHz band is shared with non-
geostationary satellite orbit (“NGSO”) systems operating in the mobile satellite service (“MSS”).  
Iridium is in the midst of upgrading its NGSO system in the band with its new $3 billion Iridium 
NEXT constellation.  While Iridium for many years has shared this spectrum successfully with 
fixed terminals of geostationary satellite orbit (“GSO”) operators, primarily gateways, the 
addition of ESIMs would create an impractically complex sharing environment—and not just for 
Iridium, but for future NGSO MSS systems as well. 

The problem is that after years of effort, the industry still has not developed a method for 
identifying the size, shape, and orientation of an exclusion zone beyond which ESIMs in sight of 
an Iridium earth station will not cause harmful interference.  This is because the boundary of the 
exclusion zone depends on the number and location of GSO terminals, which, for ESIMs, will 
change over time and cannot be pre-determined as explained in the attached presentation.  The 
problem is especially acute for earth stations aboard aircraft (“ESAAs”).  The shape and 
orientation of interference zones vary by the altitude and flight path of each interfering GSO 
terminal, meaning that GSO operators would have to ensure that their constantly moving ESIMs 
comply with constantly changing exclusion zones.   

1 Amendment of Parts 2 and 25 of the Commission’s Rules to Facilitate the Use of Earth Stations in Motion 
Communicating with Geostationary Orbit Space Stations in Frequency Bands Allocated to the Fixed Satellite 
Service, Notice of Proposed Rulemaking, 32 FCC Rcd. 4239 (2017) (“NPRM”). 
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In response to questions from staff about whether the number of ESIM terminals in operation 
remains relevant to the definition of an exclusion zone even when ESIM terminals do not 
communicate simultaneously with a GSO satellite, Iridium explained that the non-simultaneous 
nature of ESIM interference is precisely the concern.  When individual ESIM terminals 
communicate at different times, they multiply the number of short-term interference events that 
erode each GSO network’s allotment of Iridium’s short-term protection criterion, as also 
demonstrated on the attached presentation.  More to the point, there is no means to determine 
whether individual ESIM terminals interfering at different times create, in the aggregate, 
excessive interference into the Iridium system, because the number and location of the ESIMs 
remain unknown.  

We also discussed how ESIMs pose additional complexity relative to blanked-licensed fixed 
terminals with respect to both achieving coordination and enforcing compliance with 
coordination conditions.  Here too, we explained that terminals on aircraft, whose location 
changes constantly in three dimensions, raise unique concerns.  We also explained that 
coordination with blanket-licensed fixed terminals has hardly been common, has been 
challenging to the limited extent that it has occurred, becomes increasingly complex with each 
additional system, and would make sharing with ESIMs even more difficult.   

Finally, we discussed the practical implications of the complexities described above.  Because of 
the coordination challenges that have confounded the industry for the better part of a decade, the 
Commission can only authorize ESIMs on the expectation that it will have to hear and mediate 
disputes over how best to define an exclusion zone—disputes that effectively would place the 
Commission in the position of trying to accomplish what the industry thus far has been unable to 
achieve itself.  Moreover, the result of the Commission’s effort would inevitably be very large, 
conservative exclusion zones covering enormous swaths of the United States, including key 
flight routes, based on the footprint of Iridium’s existing ground infrastructure, and even larger 
areas as Iridium’s network expands with the continued launch of Iridium NEXT.  And even after 
such zones are defined, risk to Iridium would remain, given the practical difficulty of enforcing 
compliance for large numbers of terminals that are not installed at fixed locations, but instead 
placed aboard platforms that move extensively, quickly, and freely on earth and in the sky. 

The result would be more regulatory intervention, less value per MHz, and more risk to Iridium 
and the commercial, military, and civilian government users that it serves—and an FCC stuck in 
the middle of an industry debate that has gone in circles for years.   

Instead of tasking Commission staff to develop a formula for an equation that no one has been 
able to solve, the better approach would be to defer action on the 29.25-29.3 GHz band until the 
industry can arrive at a solution that works.  That is especially true where, as here, there is no 
pressing need for the 50 MHz available in the 29.25-29.3 GHz band—which represents just a 
few percent of the total amount of new ESIM spectrum encompassed by the Commission’s 
otherwise strong and reasonable proposal. 

Please let me know if you have any questions. 
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      Sincerely,  

 
 
 Scott Blake Harris 

      Counsel to Iridium Communications, Inc. 
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• Compatibility between Iridium feeder links and GSO networks supporting 
ESIMs in the 29.25-29.3 GHz band raises significant concerns about 
ensuring protection of those feeder links

• Insufficient guidance currently exists on how to ensure time-varying sources 
of interference can meet short-term protection criteria requirements for 
Iridium’s feeder links

• Without this technical methodology in place, one cannot assume that 
compatibility can be resolved through coordination – a well-defined technical 
basis for how to coordinate must be in place before Iridium can be assured 
of the protection it deserves

INTRODUCTION
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TYPICAL COORDINATION PROCESS WITH GSO NETWORK
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EACH GSO NETWORK REQUIRES NEW EXCLUSION ZONE
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UNDEFINED COORDINATION PROCESS WITH GSO NETWORK 
PROPOSING TO SUPPORT ESIMS
• Simulation and/or analysis needs to be performed, based on following as 

input:
• Locations of GSO earth stations (unknown)
• Number of GSO earth stations (unknown)
• GSO earth station transmit characteristics
• GSO satellite location and Iridium constellation ephemeris
• Iridium SV receiver characteristics
• Iridium long-term and short-term protection criteria

• Insufficient information to perform analysis to determine whether interference 
from GSO network ESIMs meets protection criteria

• Therefore, Iridium must try and define an exclusion zone around its feeder 
link earth stations to ensure protection

• But, since the size, shape and orientation of this exclusion zone is a function 
of the number of interfering sources and their locations (which are both time-
varying for ESIMs), defining this exclusion zone a priori, becomes very 
difficult
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ESIM IMPACT ON SHORT TERM PROTECTION CRITERIA
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• Short term protection criteria defines: a) a given interference level that 
cannot be exceeded and b) a percentage of time for which that level cannot 
exceed.

• Interfering bursts from ESIM do not aggregate in power, since they each 
occur at different times

• However, each interfering burst contributes to link unavailability
• As can be seen – the number of interference events depends on the number 

of interfering ESIM in the area around an Iridium gateway station
• This number of interfering ESIM is continuously changing due to motion of 

interfering stations
• There is no methodology in place today to determine whether ESIMs are 

meeting a given GSO network’s allotment of interference percentage of time

ADDITIONAL NOTES TO FIGURE
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• Aeronautical ESIMs pose an additional 
problem when addressing protection of 
Iridium feeder links

• The standard interference protection 
zone needed around an Iridium feeder 
link earth station is defined as a two-
dimensional region on the Earth’s surface 
in which an interfering GSO earth station 
is not allowed to operate co-frequency if it 
won’t meet Iridium protection criteria

• Even if a protection zone could be 
determined for terrestrial ESIMs, it’s 
obvious that aeronautical ESIMs at 
altitude force the need for a three-
dimensional protection zone that extends 
up into the national air space

• The required protection zone does not 
merely extend vertically from the Earth’s 
surface – it extends along the (continually 
changing) slant path towards the victim 
Iridium satellite (see figure), making the 
definition and enforcement of this 
protection zone challenging

ADDITIONAL AERONAUTICAL ESIM COORDINATION PROBLEMS


	Iridium ESIMs Ex Parte (IB) (9-25-2017).pdf
	ESIMs Interference Depiction R1
	Esim interference to iridium feeder links
	Introduction
	Typical coordination process with GSO Network
	Each GSO network requires new exclusion zone
	Undefined coordination process with GSO Network Proposing to support Esims
	Esim impact on short term protection criteria
	Additional notes to figure
	Additional aeronautical Esim coordination problems



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


